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. -flA r hr invento* 

USE OF HYALURONIC ACID AND FORMS TO PREVENT ARTERIAL 

RESTENOSIS 

p^^pPTKJVPNTlON? 

5 ThUmveiuionielateslothep^^ 

of tab u lar waPsnf an cumal after tubular walls have ban tntrmirtrrri m 
one cabodfwfnt, *U invention relates to fee prevention of arterial restenosis 
after balloon angioplasty. 
nariff:Tgn»ND re tmt invention 

10 Balloon angioplasty la a widely accepted method of evening 

blockages in the coronary arteries. However la some petals after successful 
treatment by balloon angioplasty, arttrlal mtenods occurs. This time however 
the narrowing of the inner diameter OD) of the artery la caused by growth 
proliferation) of endothelial cell* In the areas of Irritation caused by the balloon 

X5 angioplasty. Tluis seblockage occurs not by chc^ 

of endothelial cells on the famer wall of the artery reducing the Inner diameter 
OD)ofthe arteryle*dmgto anin^ This wnowing of the mner diameter OD) 
of tubular walls or proHfersiion of cells is not however restricted or limited lo 
the coronary arteries. 11 can also occur post operativeJy causing restenosis m for 

20 example jwipherel vascular systems. 

A number of proposals have been made in the prior art to prevent 

xestenosi*. 

US. Patent 5,067,24* (Wolintky et *U purports to teadx the use of a 
catheter having an inelastic balloon at one end thereof, where the balloon has 
25 minute perforations and contains a co n ce nt r at ed heparin solution which wDl be 
released through the perforations contacting an area of the artery after 
artgiopU*ty to prevent restenosis. 

OS. Patent 5,116,864 {Hathaway et al) purports to teach the 
prevention of restenosis in peripheral or csxdiac vasau*r systems «fter vascular 
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ncMto&m by .yrtemJc .dmtaUtrttkm of pho» et«v»trf>l» p««l« to «*« 
oenun psonld levd* which inhibit smooth musd. cdl growth. 

US. FWem $jmM\ Opua, J« pwpe«» «» to.* *e *••»«» rf 
„ waul wtf to*™* during «glopa.ty by delicto* fatofeotoeto-e ***** 
irtw^n (he wrt »d the ngtapluty dfaeto *o toe» ** bto^w*^ --tojW 
i, capped and penuw toto toe w«~ •«» <* ** 
during eppodtkm el fix eagtoplMty atoete. 

EP 356S7S-A <Pen lou et .U paipcrt* to »**> toe we of aew e- 
ablated glycoMatoo^lyew dcrir»ti«. fat the tohJMBon of po**pe»thre 



fcrk,*C et al to to* J. Am. CoH. Cerdiol drfed 1W1 Vet 17 #6 
Supplement & pp 111B-117B purport. Id discw* to* .pharmacologic rob. of 
k^rin buJ glucocorticoid, to prert Mink after oror^ «gtopU«)r. 

WO 9209561 Ctoh «» »U purport! to t«h to. u» of »w ACAT 
U tohiWting «nid* d*riT*tive. in Ontn-M of r»«n°*l> «ft« p«cut»n«>u» 
tntntoouniu coronary uigiopUfty. 

WO mam (Seetoceough tt il) purport. » teach to. »aeefj»to»e« 
■BtfedberiK peptofeW etoetorf from «k« te *• P*«*»*» rf 

moras following «nglopU.ty. 
„ WO 9207852 (Boey et al) purpcrts to tteeh toe we of entain 

KphroyUIiyi xurthin* derintim to prertn! poU-angiopUity rotatoria. 

WO 92CS7& tPBi, P porpart* to fceeh to* oie o( to»CBtbeoame-A2- 
rroeptor emagoruera CD to toe prep«mto«. of mediants for tahtoitton of 
probative derelopment. In ebrtrurttr. weular dUorden U. amrial 
2S wt*nad»- 

WO «186» (GAJ et aU papom to t-* to. toWbWon of .toceU 
,tebdk»».ngiopbaty.fayto..dmWat^ 

trim tahatac or fay direct tatakm toto toe .tetotfc legloo eta toe .ngtoplaety 
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CA Z0C159 iaid open application (Ondetti, ei aD purporti to teach 
the us* of ACE Inhibitor <vU the oral or parenteral route) for preventing or 
reducing the risk of restenosis fallowing angioplasty. 

\)£. i&sj&l (Harker, et eL) purport* to teach • method of 

5 fnhibitmg ««e^ 
kdcciethvlketc^p 

US. 4820,732 (Shell, et el) purport* to teach * composition 

cooaiiu^apro 



Applicant is abo aware oC a company Qycomed developing 1 
figment of Heparin that prevent* .rferisl re* 

to the bade maarch effort! in the latw 7U aw! the early KT*. there 

cdrted ceeudderebfc ***** * 

cancer. Activation ce *ypo^ 

However, in an examination by Koxnans and Falk of peritoneal macrophage* 
c^iied from patients with neoplastic di****e, there was definite evidence thai 
mese nwaophages were ibeady a 
and not erasing their desouctioru 

h has been shown by several independent investigstors that fee 
malfunction of macrophages or the potitire block is due to excessive 
j^tt^gUwiin and mat thU can be altered m tissue ci^ 
ASA, and the nonsteroidal antWnflammatory drugs, U. indc*x*thedn, end 
naproxen (Naprosyn™). Again, in animal tumors it was repeatedly 
demonstrated that these substances could alter the response to neoplastic ecus 
«nd that various combustions of these substances employed with immune 
enhancing agents could produce very credible success in eliminating 
experimental tumors- Ula end co-worker* combined Incfcxnethada therapy 
with Intirieuldn 2 and showed that this could effect a cure with i 
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There were continued problems with the use of any of these agents 
in the sctual human la vivo experience. AD of the non-steroidal anti- 
iafUmmatory agents (NSAID) produced major toxicity In tenni of gastro- 
intestinal, rwurotogical, and other areas. Thus, the basis of Ihe present approach 
5 U that under pneral drcumstanoes the uteof Aeae a^enti in Iniman diaeoae, in 
sufficient amounts the drug wall penetrate to any pathological tissue to alter 
therapeutically local prostaglandin productou While mtravenous preparations 
exist of fodowthirtn and now of other agents, the data b crrerwhetoun^ as U 
our own experience, that using these drugs alone produces prohibitive aide 

10 effects in human subjects. Therefore only insufficient amoimts can be brought 
Into the body to effect more than nrrssjonsl responses in acopUcn. 

However the majority of the eridence is present to indicate and 
therefore it can be postulated that the basis Cor neo plast ic development and how 
the initial cell "sneaks by* the immune surveillance mechanism relates to Us 

15 prodtKtion of prc^aglardln. One need poetula* only one mutation to •Iter the 
amount of pros taglandin synthesis produced by cells when they become 
"malignant* to establish a mechanism of blocking out the initial cell In any 
immune rsactkwv i*- the macrophage. It therefore became essentia] to develop a 
combination of NSAJDS for dinical use to produce a major improvement to 

20 response In neoplastic disease and ether conditions where excessive 
prostaglandin synthesis represents the basis of the pathogenesis of this disease 
state, le. arthritis, and various others of the so-called eotmective tissue 
inflammatory disorders and/or autow^gnsave diseases. 
See also: 

25 L M~W»^t of Immunity in Cancer Patients by Prostaglandin 

Amagomsts, jmm.uritr CttBT II Alan R. lias, inc; end 

X Goodwin, JS. (1981) rYostoglandln £ end Cancer Growth 
Potential for Immunotherapy with Prostaglandin Synthesis Inhibitors, 
AupftgnHv. ami- m Caneer" Therapy. Karen Press, New York, 
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It is therefore sn object of this invention to provide ft method of 
treatment end formulations and pharmaceutical compositioni for preventing 
arterial restenosis after balloon angioplasty when endothelial cell proliferation 
occurs on (he inner arterial wall caused by irritation to the cells by balloon 
5 angioplasty* 

It if a further object of the invention to provide such treatment 
using hyateonic add which is saf e and easea^y lum-tadc, 

Further and other objects of the invention vrffl be milled by 
persons akOkd in the art from fee following summary of the invention and 

IP discussion with respect thereto. 
gTVTUAHV OF THE INVENTION 

Applicants believe that forms of hyaluronic add (especially 
hyaluronic add and salts thereof) will prevent slenosU of the irmer cUame^ 
of trriUted tubular walls and particularly prevent restenosis of the arterial will* 

15 by for example the proliferation of e ndotheBai ecus as a result of irritation 
arising from balloon angioplasty. The forms of hyaluronic add (for example 
hyaluronic add and eaha of hyaluronic add) can be administered mtravenoudy 
or by injection (in the case of direct mjacnon of small amounts) in effective 
tmoun* of about l(hng/70kg pexaon to to excett of 300tog/70kg person. 

3 Therefore r~-™*j»£ to one aspect of the invention, there Is 

provided a process for the jarwmtion of the narrowmg of 1^ 
animal after the tubular wails have been traumatized (for example wherein the 
tubular walU are arteries which have been subjected to balloon angioplasty) the 
pram comprising the administration of a therapeutically effective rum-toxic 

25 amount of hyaluronic add and/or salts thereof said/or hor«*c3^ 

derivatives, complexes, esters, fragments and subunits of hyaluronic add to the 
animal to prevent narrowing of the tubular walls. Preferably the form of 
hyaluronic add b hyaluronic add and aau* thereof. The amount of the form of 
hyiluronk add administered U preferably betw*en about 10mg/7fflcg peraoo and 




about 3000mg fTDfcg person. 

Thus according to ait other aspect of the Invention, a process la. 
provided for the prevention of arterial restenosis after balloon angioplasty in a 
human, the process comprising the administration of a therapeutically e ff e ct! re 
5 non-toxic amount of hyaluronic odd and/or salts thereof And/or hcmoJogues, 
analogues, derivatives* complexes/ esters, fragments* and summits of hyaluronic 
add to the human to prevent arterial restenosis Once again preferably the form 
of hyatanmc odd is hyaluronic acid and salts mereo/ arud irefmbty the 
of the farm of hyaluronic add administered is between about 10mg/7tfcg person 
. 10 and about 30OOmg/70kg person.. 

The compositions are preferably aoministered mtravenously in a 
liquid form and include suitable diluents or other adjuvants as required lor 
administration. With respect to small amounts to be administered, they may be 
adminlstged by injection preferably at or proadmate the site to be tree ted. 

15 A therapeutically affective amount of a non-steroidal and* 

Inflammatory drug (NSAID) tor enhancing me effect of the km of hyaluronic 
add adounisterad sn the prevention of the narrowing of the tubular walls may 
be administered with the farm of the hyaluronic add. The addition of the uon- 
steroidal eniHnflainmatory agent wiE enhance the activity of the hyaluronic 

20 add m preventing the narrowing of the tubular walls for cxampW enhancing the 
arterial restenosis prevention effect of the art ministered hyaluronic add and/or 
salts thereof The NSAID may be an NSAID suitable for the purposes and which 
may comprise Diclofenac, Indomemadn (sohibilized in K-Mcthyl Qucamine), 
Puuxicanx me trcmemamine ealt of XeloroUc, acetyisalicylic tdd. Naproxen and 

25 the Eke. The amounts of NSAID may be appropriate accepted doses preferably 
administered to patients. In some cases dose amounts up to lOmg of the 
NSAID Ag of body weight (for example l-2mg of NSAID/kg of body weight) are 
suitable. With Diclofenac much larger amounts are appropriate. Where greater 
than norma] amounts of NSAID5 are used, m order to reduce side effects caused 
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by excess NSAID administration, greater than About 200mg of the form of 
neuronic Add (HA) per 70kg person may be administered to reduce and 
eliminate the side effect* such as s^tio-intestinal distress, neurological 
abnormalities, depression, etc 

5 AtherspeuticaBy efiectrreemou^^ 

to the composition to enhance the efSect of the Hyaluronic Add administered. 
Such amount may be up to 50 grams * IX grams m a dosage as Vitamin C Is 
soluble and b excreted by the Iddney although much lower amounts axe 
normally used- Preferably me 

10 specifically preferred hyaluronic add and/or salts thereof, an NSAID and 
Vitamin C for admmistration for the prevention of the rurrowing of the tubular 
walls (for example the prevention of arterial restenosis after balloon angioplasty. 

Thus according to another aspect of the invention, me use of a 
pharmaceutical composition tor me p re v e n t io n of the narrowing of the tubular 

15 walls of an animal after the tubular walls have been traumatized is provided, the 
use being of s pharmaceutical composition comprising a therapeutically effective 
non-toxic amount of bvahnonk add and/or salts thereof and/or homotogues, 
analogues, derivatives, complexes, esters, fragments, and summits of hyaluronic 
add in association with a suitable diluent or phanneceutieally acceptable carrier 

20 or other adjuvants to prevent narrowing of the tubular walls. Preferably the 
form of Jryaluronic add is hyalurouk add and sslts thereof. 

According to another aspect of the Invention, the use of a 
pharmaceutical composition for the prevention of arterial restenosis after 
balloon angioplasty in a human is provided, the use being of a pharmaceutical 

25 composition comprising a therapeutically effective non-toxic amount of 
hyaluronic add and/ox salts end/Or homologies, analogues, derivatives, 
complexes, esters, fragments, and submits of hyaluronic add m association with 
a suitable diluent, pharmaceutical^ acceptable carrier or other adjuvants to 
prevent arterial restenosis preferably me form of hyahctmk add is wlrrt i rl from 
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hyalurKuc acid and atlts thereof and the amount of the foesi of hyaunonk add 
fa frerween about 10mg/7Qkg person and about SOOCmg/70kg person. 

In one embodiment the form of the phannaceu^ enmporition U 
for intravenous edxxunistratian. 

5 According to still another aspect of the Invention, the 

pharmaceutical composition comprises a therapeutically effective amount of 
nonsteroidal anti-Inflammatory drug {NSAID) for example Diclofenac 
Indomethartn (aoiubllized in N-Methyl Clucamlne), Hroxicaaw the 
troiwthsmine salt erf Krto^^ 

10 efiect of me form of hyaluronic add in the prevention of me narrowing of the 
tubular waDs. 

Thus according to another aspect of Ihe mventkm, ti* use of » 
pharmaceutical composition for the prevention of arterial restenosis after 
balloon angioplasty is provided, the use being of a pharmaceutical composition 

15 comprising a therapeutically effective non-toxic amount of hyaluronic add ' 
and/or salts thereof m association with a suitable diluent or pharmaceuticany 
acceptable carrier or other adjuvants to prevent arterial restenosis (by 
adiroiustrauon for example intravenously of the composition). In tome 
ernbodrments me amount of the hyaluronic add and/or salts thereof Is between 

2D about 1Omg/70kg person and about SOOQmg /7Ukg person. The cornposinon may ; 
further comprise a therapeutically effective amount of a nonsteroidal anti* 
irJlirnmatory drug (NSAID) for enhancing me arterial restenosis prevention 
cmxttftheadmtalsteredb^ The 
NSAID may be at accepted appropriate doses depending on the NSAID for 

25 example up to about ltong/70kg of body weight (ror exampit Mrng erf NSAID /kg 
of bodywrightX Ihe appropriate dose for Diclofenac it much greater. Where It 
at desired to use a dose excess of NSAID, me amount of hyaluronic add and salts 
thereof preferably exceed 

The composition may further comprise a therapeutically e ff ect iv e 
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amount of Vitamin C for enhancing the effect* of the fc^ of hyaluronic add to 
prevent luurowmg of the tubular walls. The Vitamin C may be used fat Urge 
amounts (for example even 50 * 100 grams) although murh smaller amounts art 
tuiuble. 

5 According to mother asped of the mvenuon the use of: 

an effective nontoxic amount of hyaluronic add and/or salts 
thereof and /or homologies, analogues, derivatives, complexes, esters, 
fragments, and summits of hyaluronic add, 

in the manufeefcxre of a pharmaceutical coenpositkn Is prodded for 

10 preventmg the luwowing 

wins have been traumatized, the use being characterized by a therapeutically 
effective aon-todc amount of hyaluronic add and/or salts thereof and/or 
homologuet, analogues, derivatives, complex*, eaters, fragment*, and subunhs 
of hyihiroxxic add being iwxirparaied Into the pharmaceutic^ cocipotitkxi and 

15 being sufficient and effective to prevent the narrowing of the tubular walls 
which were traumatize as to exa^ 

angioplasty. Preferably the form of hyaluronic acid U hyaluronic add and/or 
salts thereof and the composition is m a liquid form. Preferably, the form of 
hyaluronic add is utilized at a dose between about IQmg to about 3000a\g/70kg 
3D person and more preferably the form of hyaluronic add U utilized at a dose 
greater than 200mg/70kg permxw 

In one tinH"""^* the pharmaceutical composition is for 
ptevenncm of arterial reanmoais after balloon angiopUsty in human*. 

According to another aspect of the mventJcev, the use ofc 
25 tl> hyaluronic add and/or aalte thereof and/or homologucs, 

analogues, derrrativas, ccartpkxes, «^ h^gmenUv and subuni* c* hyahmmk 
add, and 

C2) an agent selected from a nom-eieroidal aztnMn fl a mm s t o r y 
drug (NSAID) and Vttamin C and cambmabor* theraof b proridad 
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in the manufacture erf • phaimaoruiiea) composition Undiufing 
dUuents, Adjuvants and other omen) for preventing the narrowing of the 
tubular walls of an animal after the tubular walls nave been traumatized 
therein a Aer^euticallv affective amount of the hyaluronic add and/or sahs 
5 thereof and/or homologies/ analogues, derivatives, complexes, eaters, 
fragn^ aruTsuburdts cOyd 

with • therapeuticany effective amount of the agent (2), the use being 
characterized to that the amount of enmprmrnt CD is an effective amount so 
prevent the narrowing of the tubular vvilU of the anta^^ 
10 enhances me effect of wmpiment to the prevent^ 
tubular walls. 

Preferably component CD Is hyaluronk add and/or e^ 
the composition is in a liquid sbrrn (for example for intravenous use or 
njeakn). J*eferibly oampor^ 0) 
15 about 3000mg/7Dkg person and niore preferably compost tt) k 
dose greater than 200mg/**g person, 

Goenponent 2 is utilized at amounts effective to etuWioe me effect 
of Com ponent 1. Vitamin C may he utilized in amounts up to 50 -100 grams per 
dose thhougt much smaller amounts are more desirable. The NSAID can be 
20 administered In normally acceptable dose amounts depending on the NSAID. 
With some NSAIDS the amounts are 1-tog of NSAID per Kg of body weight, to 
others up to shout lOmg per kg bodywdgbt and in others such as Diclofenac 
much larger amounts. Where the NSAID is used in dose excesses (greater 
amount* than the normally acorpUbU <k»e amenm*. the amotml of the fcrm of 
25 byahaoruc add exceeds about 2DQmg per 70kg person. Suitable NSAIDS are 
Diclofenac, Ftatndeam, Indometbadn (solubSlizad in N-mcthyl gtecamine), 
aoEtylsahcyik add, * tromethamme san of Ketorot^ 

According to another aspect of the Invention a ph a r mac n iti r al 
composition is provided comprising (together with diluents at reouired) an 
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effective non-toxic amount of hyaluronic add and/or salt* thereof and/ or 
homtfry*. analogues, derivative*, complexes, esters, fragment!, and subunit* 
of hyaluronic add, for preventing the narrowing of the tabular wall* of an 
animal after the tubular wafli have been traumatized the compoaiaon being 

S characterized by an effective ncuHmdc amount of byaferonic.add and/or aali* 
thereof and/or homologues, analogue*, derft athres, complexes, esters, 
fragment*, and subunit* of hyaluronic add being incorporated Into the 
pharmaceutical composition to prevent the narrowing of the tubular walla. 
Preferably the form of hyahnoiuc edd U byahw 

ID preferably the opposition it in a liquid form (for example an mtraveneou* 
{LVJ form in an LV. bag with diluent* and pharmaceuncaPy acceptable carrier* 
and adjuvants), the form of hyaluronic add may be utilized at doses between 
■Bout 1 Omg to about 3000mg/70kg person and preferably me form of hyaluronic 
acrti*ufliiwi at a oV^ greater than 

15 rxceues of NSAIDS are employed). In one embodiment the phar m ac eut ical 
compodtkm is for prevention of arterial restenosi* after balloon angioplasty In 
human*. 

According to another aspect of the invention, a pharmaceutical 
composition U provided comprising (together with diluents, adjuvant* and 
20 ote phAinuceuticaDy acceptable tarrien. a* and If desired); 

(1) hyaluronic add and/or salts thereof and/or hotnologue*, 
analogues, derivatives, complexes, ester*, fragments, and summits of hyaluronic 
addend 

CD an agent selected from a non-steroidal anti^nflaxrunatory 
25 drug and Vitamin C and combination* thereof 

tor preventing the rurrowtog the tubular wail* of en artoal after 
the tabular wall* have been traumata 

an effective non-toxic amount of hyaluronic add and/or salts thereof and/or 
eomblogues, analogues, derivative*, complexes, esters, sngments^ 




♦»* 2079205 

of hyaluronic tad being incorporated into th* composition together with a 
therapeutically effective amount of the agent CD, to prevent tubular well 
narrowing, the ganpoetttoa being characterized that the amount of component 
(1) fa an effective eanoant to ptevtnt the ntitowing «K tabiiUr wtlU of the 
5 animal end the amount of co m pone nt Q) enhances the effect of component (1) 
in the prevention of the narrowing of the tubular walls. Preferably component 
(Ufehyaftuonicaadajul/cesaitt 

for example in an Intravenous form (LV. Bag). 2a tome embodiment* 
component (1) may be utilized at a dose between about lOmg to about 

10 3000mg/70kg person. Preferably component 0) I* utilized at a deae greater than 
200mg/70kg person where dose excesses of the NSAID of component CO are 
utilized. A one embodiment the pharmaceutical co mr ne lnVm is for prevention 
of arterial icstcnoaU after balloon angioplasty m busums. 

Component 2 fa utilized at amounts effective to enhance the effect 

15 of Component 1 Vitamin C may be utilized m amounts tm to 50 -100 pams per 
dose, The NSAID can be administered in appropriate dcae amount* depending 
on the NSAID and if giren in excess amounts the amount of the form of 
hyaluronic add preferably exceeds about 200mg per 70kg person. Suitable 
NSAIDS are Diclofenac Rroxicam, lndomethirin (solubilized in N-methyl 

2D giucamine), acetylsaucy&c add, ♦ tfMnetruunlne salt of Ketorolac, naproxen and 
the like. 

Whan the cconposiaon comprises an agent selected from NSAID 
and Vitamin C and ecm\Mnations thereof. Applicants postulate that the 
hyaluronic add and/or salts thereof and/or the Immologue*, analogues, 
25 derrraores, complexes, esters, fragments, moAJot sub units of hyaluronic add 
facilitate me transport of the agent to the site of tnitation to enable the agent to 
penetrate the cells Cn the. artery, e ndotheli a l cells) which together wfll help 
prevent for example arterial restenosis. 

By way of example and to Blustrate tr* facilitation of the delivery or 
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transport of ft chemical to a site in t mammal, when ethyl alcohol b injected 
dixecdy into, a cancer honor, and tomographic (ultrasound) usessment i* made, it 
U not dUpened throughout the tumor. When the ethyl alcohol to he 
Administered into a tumor is carried by hyaluronic add and/or salts thereof, 

5 sonographic assessment of the tumor, darumstrates the dispersion of the ethyl 
alcohol throughout the tum o r . 

While Applicant* postulate mat the hyaluronic add fadhtans She 
transport and delivery. Applicants' invention may be used as described 
irrespective of the actual method of operation ofthe hjahmin^ 

10 thereof and/or the homologues, analogues, derivatives, complexes, asters, 
fragments and sub units of hyaharcauc «ek! wim 

The combination oT hyaluronic add and salts thereof and other 
ionm wim differerd chem^ 

distribution and performance In the human body and produces an unusual 
15 targeting for unckrperrujed lame and/of pathological tissue, m this regard the 
use of ascorbic add (Vitamin O as a free radical scavenger (50 gm dairy -1000 
times the daily dose in therapeutic purposes as a Vitamin) administered 
Intravenously with 300 - SOOmg of hyaluronic add (sodium nyalurtmate) 
fanmedieteJy relieves bone pain and muscle pain and reduces mflammation in 
20 cancer patients. The hyaluronic add enhances the antineoplastic activity and 
effect of the ascorbic add. It Is thought that this enhanced activity eliminate* the 
free radicals by acting as a free radical scavenger. In any event the patients feel 
better. Thii » also demortf rrated with furosemide and hyaluronic add where the 
activity of furosemide Is enhanced only minimally when administered with 
25 hyaluronic add to a 'normal* subject but the activity is enhanced significantly 
when administered to a patient whose kidney Is underpetfuaed or 
^h^rti^ i^ due ii»«tffiH»nt farra-vsaeular volume. 

A similar situation occurs with the NSA2DS. As a major amount 
erf aduUe mdcariethftem k 
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n-mclliy: glucairdiie al a dilution of $mg/ml of n-methyl glucamine (NMG). 
This substance is then passed through a 22 micron Milipore™ filter to produce 
sterility. This material is non-toxic at 16 fold the therapeutic dose in animals and 
for this reason was considered appropriate to be used in human conditions. 
5 Thus, Indocid™ sohibflized in NMG is administered to human patients either 
into a tumor mtraperitoneally, intrapleurally, or mtravascularly at a varying 
dose up to 10 mg/kg where each dose of indpmethacin is combined with 200 - 
lOOOmg of hyaluronic add (for example TifeCore™" hyaluronic acid [sodium 
hyaluronate]) diluted in the original solution of indomethadn and NMG with 
10 for example the lifeCore™" hyaluronic acid. This produces an appropriate 
mixture and can be adnunistered safely by any of the routes. (Similar clinical 
studies have been done with hyaluronic acid prepared by other methods, i.e. 
extraction- The extracted material is satisfactory to use for intratumor, 
intraperitoneal or intrapleural use with this substance.] 
15 Thus when an NS AID for example indomethadn (dissolved in n- 

methyl glucamine) ox other NSAID is administered with greater than 200mg 
hyaluronic add for 1 - 2 mg/kg body weight of the NSAID (in one instance 
indomethadn and NMG}, no major toxic side effects occur such as gastro- 
intestinal distress, neurological abnormalities, depression, etc., even at elevated 
20 amounts of indomethadn (if necessary). If the amount of hyaluronic add is 
decreased below that amount, the usual side effects may begin to reoccur. In 
addition, the responses that have been observed are superior when the NSAID 
(for example Indodd™) is combined with hyaluronic add demonstrating dearly 
that the combination is now "targeting" to the pathological tissue even when 
25 administered by the systemic intravenous route. Thus, it has been observed that 
patients with neoplastic diseases when receiving in addition to other cnenucals 
(foT example ascorbic add [Vitamin CJ, phloretin and anti-cancer drugs), 50 - 200 
mg NSAID - hyaluronic add (sodium hyaluronate) (for example indomethadn 
and hyaluronic add) experience dramatic relief of pain immediately. This is 
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followed within a «hon period of time by a resolution and resorbnon of 
neoplastic lesion* with an Improvement of pulmonary, and liter Junction If 
there b lumor present in these organa Thus the dead tumor material and the 
debds arul luixuv tndnt appear 

5 Action of the macrophages whoa* activity is enhanced by the addition of the 
NSAID (or a steroidal antiinflammatory drug) artmtnto ered with hyaluronic 
add(tfsah or extern thereof). Thus Applicants believe thai the addition of 
the NSAID far example with hyaluronic add (sodium hyalurunate) deblocks the 
macrophages by preventing enzymatic production of prostaglandin synthetase 

tO which blocks macrophage functioning Thus the hyaluronic add (and salt and 
other forms) not oruy enharu* the activity* 

eflecfr ami toadefty feat is asaodated with the use of the prostaglandin synthesis 
_ inhibitors. 

The hyaluronic add and salts thereof may be utilized at varying 
15 doses - 10 to 1000 mg/70kg person. As there U no toxidty, the hv^^ 

can obviously be adnitrdstered in a dose excess (for example 3000 mg/70 kg 
individual) without any adverse effects. 

One torn of hyaluronic add and/cc salts thereof tfee eauuhple 
sodium salt) and hnxnologues, analogues* derivatives, complexes, esters, 
20 fragments and sub rahs of hyalmooic add, preferably hyaluronic acid and salts 
and thereof suitable for use with Applicants mvsntkm is a fraction supplied by 
Sterivet laboratories limited (now Hyal Pharmaceutical Corporation). One such 
fraction b a 15 ml vial of Sodium hyaluronate 20tng/ml OOOmg/vial - lot 
The sodium hyaluronate fraction is a 7% solution with a mean average 
25 molecular weight of about Z&OOO. nut fraction also contains water pa. which is 
triple distilled and sterile in accordance with the US*, lor injection 
formulations, The vials of hyahrrunicadd and/or salt! thereof may be carried in 
a Type 1 bccodlicate glass vial doted by a butyl stopper which does not react with 
. the contents of the viaL 
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The fraction of hyaluronic acid and/or salts thereof (for example 
sodium salt) and hamologues, analogues, derivatives, complexes, esters, 
fragments, and sub units of hyehromc add, preferab^ 
thereof may comprise hyaluronic add and/or salts thereof having the soOowtng 
5 characteristics: 

a purified, aubstantially pyrogcn-free fraction of hyaluronic acid 
obtained from a natural source having at least one characteristic selected from 
the group consisting of the following 

0 a molacular weigft within the range of 150,000-225,000; 
10 H) kss than about 135% sulphated mucopoly ^rchari ri es on a 

total weight basis; 

UO 1m than about Ofi% protein on a total weight basis; 
tv) leas than about 150 ppm iron on a total wdghtbesis; 
v) las thanahout 15 ppm Itadon a toUl weight basis; 
15 vD less than 00025% glucosamine; 

viD less than 0.025% gtucnxonic add; 
viiD less than 0025% N^cerylglueosamtae; 
fa) lm man 00025% nnbo adds; 

x) a UV extinction ardent si 257 nm of kss than about 0275; 
20 xD a UV extinction coefficient at 280 run of less than about 023; 

and 

sdO apHwithmthenuigeof7>7J.IWeraM^ 
add is mixed with water and the fraction of hyaluronic aod fraction hu a mean 
avenge molecular weight within the range of 150,000-225.000 More preferably 
25 the fraction of hyaluronic add comprises at to one chaxectaAiic ssl frt«! from 
the group consisting of the fancying cnaracttristics: 

I) leas than sboui 1% sulphate! mucopciys*cd«rkies on a total 

weight basis; 

10 leo than about 04% protein cm • total weight basis; 
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- ifl) Jest thin about 100 ppm iron cm a total weight beeis; 
iv> k« th^*Wl0ppcnWca4tot^wc^tb*«i*; 
v) lest flu* 000166% gjaokamtae; 
tO less thin 04166% ghumonk add; 
5 Tli) less than 0-0166% K*a^gko»inin*; * * 

viii) kts than 0^66% ax^ adds; 

x) a UV ex£ntSofi cocffidem 

xi) a UV ertmrrtnfn gyfficirnt al 280 sm of less than 019; end 
Kfi) apHwithmthersngeof7.$-7J 

10 . Other fonns of hyaluronic add and/or lis salts, and fcanofeguat, 

derivative*, cocnploces, eaten, fragmentt and sub units of hyaluronic acid tnay be 
chosen from other suppliers, far example those described in prior art documents. 
bT Addition Applicants propose the use of sodium byahaonate produced and 

supplied by UfeCore 5 * IWrnnrdicsl Inc. having the following specifications 
IS " 

CheragterUtici Spedficsticm 
Appearance White to cream 

. colored particles 

» Odor Koperoeptibkodor 

Viscosity Avenge < 730,000 Dihons 
Mokculsr Weight 

25 VV/Vh Scarv 19«20mn Matches reference scan 

OD,2£0nm <0250Duahs 

Hysluronidese Sensitivity Poaitive response 

.30 

R Scan Matches i 



pH,10mg/g solution 



ti-7A 
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Water 

Protein 

Amite 



0« 

<03nus/mgNaHy 
<100m^/mgNiHy 



Heivy Metsls» wiitniiip ppzo 

As Cd Or Go Ca Ft R> 1% Hi 

io sjo so loa mo sx ioo iqjd so 



10 



15 



Microbial Woburden 
Endotoxin 

Bfebgiad Safety Testing 



None obserred 

<OJa7EU/ixv$NiHy 

frsseslUbUt Ocular 
TosddlyTest 



, Tl«IoIk*art$jeierer«taa^ 
processes of the nnatee and tecovcry thereof. 
20 United States Fatest 4,141,973 teaches hyaluronic add fraction* 

Gn ri fr tt ng sod iM ** ! sabs) Kivii^r 

•<e) an average Molecular weight greater than about 750,000, 
preferably greater (ban about 1,200000 - that ix, * limiting 

25 vixoehy nnnber greater than about 1400 antyg^ end preferably 

greaterthen about 2O0OemVg4 
(b) a protein content ofles* than 05% by weight 
(c> ultraviolet tight abcorbance of a lft solution of sodium 
fayahsonate of less than ZJ0 at 257 nanometer* wavelength and 

30 sesth»X0at2B0iuuiometmwavelensih; 

(d> a ttnematie viscosity of a 1ft solution of sodium 
hyahuonate ta physiological buffer greater than about 1000 
ccntistoaeSf preferably peeler than centistokesj 
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(e) * molfti optic*! roution of a 0.1 - 0£* sodium 
hyaluronic solution to physiologies! toiffcr of lew then -11 X 
103 d*gr M - crx^/mok (of dissccharide) measured at 220 

MRQBUStCftS 

5 (0 bo s %n 3 flc ant eelluUr infiltrtttoo of the vitreous end 

anterior chamber, bo Aire to tbe «p«iu» huw # no hi» or 
flirt in fht vitnoatiridw 

lent, iris, retina* end choroid of the owl monkey eye what one 
milliliter of a 1* solution of eodhim hyaJuronete dissolved to 
10 phystologJcsJ buffer If Implanted to the rlttecnts teptedng 

aj>pn>»imitelY one-^ 
beta* 

(g) sterile end pyrogen free end 
00 ocm-entigenlc." - 
15 Canadian Letters Patent 1,205,031 (which refers to United States 

Pitent 4441*573 *s prior art) refers to hyaluronic add frsctiOBS hiving mn«e 
molecular weights of from 5O000 to 100 W 2»4tt> to 350^ ead 5P0W to 
73ft,PflO srvf di scusses pi ■ — * rf M^nfaft m e. 

Where high mtriftthr weight hyaluronic add Cor salts or other 
20 tamt thereof) is uaed. It must be diluted to permit s^mbiistratkn end ensure no 
mtxamusculer coagulation. 

One formulation of Ascorbic Add (Vitamin O tojsction USP is 
intnufactuxed by Seeds laboratories, toe Fhoenfcg Arizona 8504$ USA. and 
cocnpriKt 22 mg/ml UquiYalexit to tedium **carb*te 250 w^Jn£> in Xtol 50ml, 
25 or lOCknl tndiTidual ratoiners, 30ml die being t*tfexr«d. 

As many change* can b« made to the farrennon withoui departing 
from the scope of the taction, it Is totended the* aB material a 
by mterpreted es OiustretWe of me Invento «d Bot to e JimJtmg senses 
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-/HI EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE AS FOLLOWS: 



li A method of preparing & pharmaceutical- composition for use in the 

prevention of the narrowing of the tubular walls of an animal by the 
proliferation of endothelial cell growth in the area of trauma after the tubular 
walls have been traumatized, which method comprises incorporating a 
therapeutically effective non-toxic amount of hyaluronic acid and/or salts 
thereof and/or homolo'gues, analogues, derivatives, complexes, esters, 
fragments, and subunits of hyaluronic acid in the composition to the animal to 
prevent narrowing of the tubular walls. 

2. The method of Claim 1, wherein the form of hyaluronic acid is 
selected from hyaluronic acid and salts thereof, having a molecular weight less 
than 750,000 daltbns. 

3. The method of Claim I. wherein the tubular walls are arteries 
which have been subjected to balloon angioplasty, 

4. The method of Claim 1, 2 or 3, wherein the amount of the form of 
hyaluronic acid is between about 10mg/70kg person and about 3Q00mg /70kg 
person. 

. 5. A method of preparing a pharmaceutical composition for use in the 

prevention of arterial restenosis after balloon angioplasty in a human, which 
method comprises incorporating a therapeutically effective nontoxic amount of 
hyaluronic acid and/or salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments, and subunits of hyaluronic acid in the composition 
to the human to prevent arterial restenosis. 
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6. The method of Claim 5, wherein the form of hyaluronic acid is 
selected from hyaluronic add and salts thereof, having a molecular weight less 
than 750,000 daltons. 

7. The method of Claim 5 or 6, Wherein the amount of the form of 
hyaluronic acid is between about 10mg/70kg person and about 30QOmg/70kg 
person. 

8. The method of Claim 1, 2 or 3 wherein the composition is in 
intravenous form, 

9. The method of Claim 5 or 6 wherein the composition is in 
intravenous form. 

10. The method of Claim 1, 2 or 3 wherein the composition further 
comprises a therapeutically effective amount of a non-steroidal anti- 
inflammatory drug (NSAID) for enhancing the effect of the form of hyaluronic 
arid in the composition for use in the prevention of the narrowing of the tubular 
Avails. 

1L The method of Claim 5 or 6 wherein the composition further 

comprises an effective amount of a non-steroidal anti-iriflamrnatory drug 
(N5A1D) for enhancing the effect of the form of hyaluronic acid in the 
composition for use in the prevention of the arterial restenosis. 

11 a method of preparing a pharmaceutical composition for use in the 

prevention of arterial restenosis after balloon angioplasty, which method 
comprises, incorporating a therapeutically effective non-toxic amount of 
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hyaluronic acid and /or salts thereof in the composition to prevent arterial 

restenosis. 

13. The method of Claim 12, wherein the amount of the hyaluronic 

acid and/or salts thereof is between about 10mg/70kg person and about 
3000mg/70kg person, and the hyaluronic add and/or salts thereof have a 
molecular weight less than 750,000 daltons. 

14- The method of Claim 13 wherein the composition further 

comprises a therapeutically effective amount of an agent selected from a non- 
steroidal anti-inflammatory drug (NSAID) and Vitamin C and combinations 
thereof for enhancing the arterial restenosis prevention effect of the 
administered hyaluronic acid and/or salts thereof in the composition. 

15. The method of Claim 13 wherein the composition further 
comprises an agent selected from a non-steroidal anti-inflammatory drug 
(NSAID) and Vitamin C and combinations thereof for enhancing the arterial 
restenosis prevention effect of the hyaluronic acid and/or salts thereof in the 
composition, the non-steroidal anti-inflammatory drug being selected in such 
amount to be effective in enhancing the arterial restenosis prevention effect of 
the hyaluronic acid and /or salts thereof in the composition. 

16. The method of Claim 14 or 15 wherein the amount of the NSAID is 
a dose excess of the NSAID and the amount of hyaluronic acid and salts thereof 
exceeds about 200mg/70kg person. 

17. The method of Claim 1, 2, 5, 6, 10, 11, 12, 13 or 16 wherein the 
composition further comprises an effective amount of Vitamin C for enhancing 
the effect of die form of hyaluronic acid in the composition for the prevention of 
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„ me narrowing of the tubular walls. 

IS. The use of a pharmaceutical composition for the prevention of the 

narrowing of the tubular walls of an animal by the proliferation of endothelial 
cell growth in the area of trauma after the tubular walls have been traumatized, 
the use being of a pharmaceutical composition comprising a therapeutically 
effective non-toxic amount of hyaluronic acid and/or salts thereof and /or 
homologues, analogues, derivatives, complexes, esters, fragments, and subunits 
of hyaluronic acid in association with a suitable diluent or phannaceutfcatty 
acceptable carrier to prevent narrowing of the tubular walls.. 

19. The use of Claim 18, wherein the form of hyaluronic acid is selected 
from hyaluronic acid and salts thereof, having a molecular weight less than 
750,000 daltons. 

20. The use of Claim 18, wherein the tubular walls are arteries which 
have been subjected to balloon angioplasty. 

21. The use of Claim 18, 19 or 20, wherein the amount of the form of 
hyaluronic add administered is between about 10mg/70kg person and about 
3000mg /70kg person. 

22. The use of a pharmaceutical composition for the prevention of 
arterial restenosis after balloon angioplasty in a human, the use being of a 
pharmaceutical composition comprising a therapeutically effective ndn- toxic 
amount of hyaluronic acid and /or salts and /or homologues, analogues, 
derivatives, complexes, esters, fragments, and subunits of hyaluronic acid in 
association with a suitable diluent or phannaceutically acceptable carrier to 
prevent arterial restenosis. 
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23. The use of Claim 22, wherein the fonn of hyaluronic add is selected 
from hyaluronic acid and salts thereof, having a molecular weight less than 
750,000 daltons. 

24. The use of Claim 23, wherein the amount of the form of hyaluronic 
acid is between about lOmg/TOkg person and about 3000mg/70kg person. 

25. The use of Claim 18, 19, 20, or 22, wherein the form of the 
pharmaceutical composition is for intravenous adirunistratioru 

26. The use of any of me Qaims 18, 19, 22, 23 or 24 further comprising a 
therapeutically effective amount of non-steroidal anti-inflammatory drug 
(NSAID) for enhancing the effect of the form of hyaluronic acid in the 
prevention of the narrowing of the tubular walls. 

27. The use of a pharmaceutical composition for the prevention of 
arterial restenosis after balloon angioplasty, the use being of a pharmaceutical 
composition comprising a therapeutically effective non-toxic amount of 
hyaluronic acid and/or salts thereof in association with a suitable diluent or 
pharmaceutical!}' acceptable carrier to prevent arterial restenosis. 

28. The use of Claim 27, wherein the amount of the hyaluronic acid 
and/or salts thereof is between about 10mg/70kg person and about 3000mg /70kg 
person, and the hyaluronic acid and/or salts thereof has a molecular weight less - 
than 750,000 daJtons. 

29. The use of Claim 27 or 28 further comprising an agent selected from 
a therapeutically effective amount of a non-steroidal anti-inflammatory drug 
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-iNSAID) and Vitamin C and combinations thereof for enhancing the arterial 
restenosis prevention effect of the administered hyaluronic acid and/or salts 
thereof administered. 

30. The use of Claim 27 or 28 further comprising an agent selected frorn 
a therapeutically effective amount of a non-steroidal anti-inflammatory drug 
(NSAID) and Vitamin C and combinations thereof for enhancing the arterial 
restenosis prevention effect of the hyaluronic acid and /or salts thereof 
administered, the non-steroidal anti-inflammatory drug and Vitamin C being 
rejected in such amounts to be effective in enhancing the arterial restenosis 
prevention effect of the administered hyaluronic add and/or salts thereof. 

31. The use of Cairn 29 or 30 wherein the amount of the NSAID is a 
dose excess of the NSAID and the amount of hyaluronic acid and salts thereof 
exceeds about 200mg/70kg person. 

32. The use of Claim 18, 19, 22, 23, 24, 27 or 28, further comprising a 
therapeutically effective amount of Vitamin C for enhancing the effects of the 
form of hyaluronic acid to prevent narrowing of the tubular walls, 

33. The use of: . 

an effective non-toxic amount of hyaluronic add and /or salts 
thereof and/or homologies, analogues, derivatives, complexes, esters, 
fragments, and subunits of hyaluronic add, 

in the manufacture of a pharmaceutical composition for preventing 
the narrowing of the tubular walls of an animal by the proliferation of 
endothelial cell growth in the area of trauma after the tubular walls have been 
traumatized, the use being characterized by an effective non-toxic amount of 
hyaluronic add and/or salts thereof and/or homologues, analogues, derivatives, 
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. jomplexes, esters, fragments, and subunits of hyaluronic acid being incorporated 
into the pharmaceutical composition. 

34. The use of Claim 33 wherein the form of hyaluronic acid is 
hyaluronic acid and/or salts thereof, having a molecular weight less than 750,000 
daltans. 

35. The use according to Claim 33 or Claim 34 in an intravenous form. 

36. The use of Claim 35 wherein the form of hyaluronic add is utilized 
at a dose between about lOmg to about 3000mg/70kg person.* 

37. The use of Claim 35 wherein the form of hyaluronic acid is utilized 
at a dose greater than 200mg/70kg person. 

38. The use of Claim 36 or 37 wherein the pharmaceutical composition 
is for prevention of arterial restenosis after balloon angioplasty in humans.. 

39. The use of; 

(1) hyaluronic acid, and /or salts thereof and /or homologues, 
analogues, derivatives, complexes, esters, fragments, and subunits of hyaluronic 
acid, and 

(2) an agent selected from a non-steroidal anti-inflammatory 
drug and Vitamin C and combinations thereof 

in the manufacture of a pharmaceutical composition for preventing 
the narrowing of the tubular walls by the proliferation of endothelial cell growth 
in the area of trauma of an animal after the tubular walls have been traumatized 
wherein a therapeutically effective amount of the hyaluronic acid and /or salts 
thereof and/or hbmologues> analogues, derivatives, complexes, esters. 
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. fragments, and subunits of hyaluronic add is administered to humans together 
with a therapeutically effective amount of the agent (2), the use being 
characterized in that the amount of component (1) is an effective amount to 
prevent the narrowing of. the tubular walls of the animal and component (2) 
enhances the effect of component (1) m the prevention of the narrowing of die 
tubular walls. 

40. The use of Claim 39 wherein component (2) is hyaluronic acid 

and /or salts thereof, having a molecular weight less than 750/000 daltons. 



41. 



The use according to Claim 39 or Claim 40 in a liquid form. 



42. The use of Claim 41, wherein component (1) is utilized at a dose 
between about 10mg/70kg person to about 3000mg/70kg person. 

43. The use of Claim 41, wherein component (1) is utilized at a dose 
greater than 200mg/70kg person. 

44. The use of Claim 42 or 43, wherein the pharmaceutical composition 
is for prevention of arterial restenosis after balloon angioplasty in humans. 

45. A pharmaceutical composition comprising, together with suitable 
diluents, as required an effective non-toxic amount of hyaluronic acid and/or 
salts thereof and/or homologues, analogues, derivatives, complexes, esters, 
fragments, and subunits of hyaluronic acid, for preventing the narrowing of the 
tubular walls of an animal by the proliferation of endothelial cell growth in the 
area of trauma after the tubular walls have been traumatized, the composition 
being characterized by an effective non-toxic amount of hyaluronic acid and /or 
salts thereof and/or homologues, analogues, derivatives, complexes, esters. 
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fragments, and subunits of hyaluronic acid being incorporated into the 
pharmaceutical composition to prevent the narrowing of the tubular walls. 



46. 



The composition of Claim 45 wherein the form of hyaluronic add is 
hyahuunic add and/or salts thereof, having , molecular weight less man 750,000 



daltons. 
47. 



The composition according to Claim 45 or Claim 46 in a liquid form. 
45.. The composition of Qaim 47 wherein the form of hyaluronic acid 



is 



utilized at a dose between about lOmg/TOkg person to about 3000mg/70kg person. 

49. The composition of Claim 47 wherein the form of hyaluronic acid is 

utilized at a dose greater than 200mg/70kg person. 



50. The composition of Qaim 48 or 49 wherein the pharmaceutical 

composition is for prevention of arterial restenosis after balloon angioplasty in 
humans. 



51. A pharmaceutical composition comprising together with diluents, 

adjuvants and other pharmaceutical carriers as desired; 

(1) hyaluronic add and/or salts thereof and/or homotogues, 
analogues, derivatives, complexes, esters, fragments, and subunits of hyaluronic 
add, and 

(2) an agent selected from a non-steroidal anti-inflammatory 
drug and Vitamin C and combinations thereof 

for-preventing the narrowing of the tubular walls of an animal by 
the proliferation of endothelial cell growth in the area of trauma after the 
tubular walls have been traumatized, the composition being characterized by an 
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effective non-toxic amount of hyaluronic acid and /or salts thereof and /or 
homologues, analogues, derivatives, complexes, esters, fragments, and subunits 
of hyaluronic acid being incorporated into the composition together with a 
therapeutically effective amount of agent (2), to prevent tubular wall narrowing, 
the composition being characterized that the amount of component (1) is an 
effective amount to prevent the narrowing of the tubular walls of the animal 
and component (2) enhances the effect of component (1) in the prevention of the 
narrowing of the tubular walls. 

52. The composition of Claim 51 wherein component (1) is hyaluronic 
acid and/or salts thereof, having a molecular weight less than 750,000 daitons. 

53. The composition according to Claim 51 or Claim 52 in a liquid form, 

54. The composition of Claim 53, wherein component (1) is utilized at a 
dose between about lOmg to about 3000mg/70kg person. 

35. The composition of Claim 54, wherein component (1) is utilized at a 

dose greater than 200mg/70kg person. 

56. The composition of Claim 54 or 55, wherein the pharmaceutical 

composition is for prevention of arterial restenosis after balloon angioplasty in 
humans. 



57, The composition of Claim 55, wherein agent (2) comprises a dose 

excess of NSAID. 
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